Effects of Distigmine on Electrical Field Stimulation-Induced Contraction of Mouse Urinary Bladder Smooth Muscles.
Distigmine bromide (distigmine), a reversible carbamate cholinesterase inhibitor, is used in Japan for treating detrusor underactivity, myasthenia gravis, and glaucoma. Although there is clinical evidence about the effectiveness of distigmine in the treatment of detrusor underactivity, mechanisms by which distigmine restores impaired urinary bladder smooth muscle (UBSM) contractility have not been fully investigated. The aims of this study were to investigate the potentiating effects of distigmine on UBSM contractions in response to parasympathetic nerve stimulation induced by electrical field stimulation (EFS) in mice. In isolated mouse UBSM, EFS (1-16 Hz) produced tetrodotoxin-sensitive, frequency-dependent contractions. The contractile responses to EFS were largely attenuated by atropine (10-6 mol/l). UBSM contractility that occurred in the presence of atropine was nearly eliminated by the addition of α,β-methylene adenosine triphosphate (α,β-mATP, 10-4 mol/l). Distigmine (3 × 10-7 mol/l) significantly potentiated EFS-induced contractile responses engendered in the presence of α,β-mATP (10-4 mol/l), but not atropine (10-6 mol/l). These findings indicate that distigmine powerfully potentiates UBSM contractions selectively induced by parasympathetic nerve-derived acetylcholine, thereby demonstrating a potential mechanism by which it stimulates detrusor contractile function.